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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the 
convergency of an electron beam in an electron 
emission element which is formed by stacking a cathode 
electrode, an insulating layer, and a gate electrode, and 
in which a through hole is formed by removing a part of 
the gate electrode so as to expose the cathode 
electrode. 

SOLUTION: In the electron emission element which is 
formed by stacking the cathode electrode, the insulating 
layer, and the gate electrode, and in which the through 
hole is formed by removing a part of the gate electrode 
so as to expose the cathode electrode, only the vicinity 
of the center of an electron emission layer on the 
cathode electrode is connected to the cathode 
electrode. Electron beams are therefore generated only 
in the vicinity of the center of the electron emission 
layer connected to the cathode electrode, the electron 
emission element with a small beam diameter and an 
image forming device forming a fine image are provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electron emission component characterized by connecting said a part of electron 
emission layer with said cathode electrode through an electronic filter layer in the electron 
emission component which conveys an electron towards the electron emission layer which the 
cathode electrode and the gate electrode were arranged on the substrate, and was allotted on 
this cathode electrode from said cathode electrode, and emits an electron into a vacuum from 
this electron emission layer. 

[Claim 2] The electron emission component according to claim 1 characterized by carrying out 
the laminating of said cathode electrode and said gate electrode through an insulating layer. 
[Claim 3] While having the through tube by which covered said gate electrode layer and 
penetration formation was carried out from said insulating layer on said cathode electrode layer, 
said electron emission layer It is formed on said cathode electrode layer in said through tube. 
And between said electron emission layers and said cathode electrodes The electron emission 
component according to claim 2 characterized by having the field as for which said cathode 
electrode carries out direct continuation to said electron emission layer, and the field connected 
through said electron emission layer and the layer which said cathode electrode becomes from 
an insulator or a semi-conductor as an electronic filter layer. 

[Claim 4] The field in which said electron emission layer is in contact with said cathode electrode 
is an electron emission component given in any or the 1st term among claims 1-3 characterized 
by existing in the center section in the field of said electron emission layer rather than the field 
in which said electron emission layer is in contact with said electronic filter layer. 
[Claim 5] The energy difference between the conducting sleeves of said cathode electrode and 
said electronic filter layer of the field in which said electron emission layer is in contact with said 
electronic filter layer is set to E1. When said electron emission layer sets to E2 the energy 
difference between these cathode electrodes of a field and the conducting sleeves of an 
electron emission layer which are in contact with said cathode electrode, it is an electron 
emission component given in any or the 1st term among claims 1-4 characterized by said E1 and 
E2 having the relation it is unrelated E1>E2. 

[Claim 6] It is an electron emission component given in any or the 1st term among claims 1-5 
characterized by said cathode electrode upper limit side which is in contact with said electron 
emission layer existing in said substrate side rather than said cathode electrode upper limit side 
adjacent to said electronic filter layer. 

[Claim 7] It is an electron emission component given in any or the 1st term among claims 1-6 to 
which said electron emission layer is characterized by using carbon as a principal component. 
[Claim 8] It is an electron emission component given in any or the 1st term among claims 1-7 
characterized by said electron emission layer having the band gap of a positive-number value. 
[Claim 9] Said electron emission layer is an electron emission component given in any or the 1st 
term among claims 1-8 characterized by being the diamond-like carbon film or the amorphous 
carbon film. 

[Claim 10] It is an electron emission component given in any or the 1st term among claims 1-9 
characterized by connecting said electron emission layer through said cathode electrode and 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/06/09 



JP,2003-086082,A [CLAIMS] 



2/2 <<— v 



said electronic filter layer, and a catalyst nature conductive layer, and for said electron emission 
layer using carbon as a principal component, and the tip making a cone configuration or a 
pyramid configuration. 

[Claim 1 1] It is an electron emission component given in any or the 1st term among claims 1-10 
characterized by said electronic filter layer being an insulating layer. 

[Claim 12] Said electron emission layer is an electron emission component given in any or the 

1st term among claims 1-1 1 characterized by resistance being 10 or more ohm-cm. 

[Claim 13] It is an electron emission component given in any or the 1st term among claims 1-12 

characterized by the burst size of the electron emitted from said electron emission layer 

arranged on said electronic filter layer being 10% or less of a burst size of the electron emitted 

from the field linked to said cathode electrode of said electron emission layer. 

[Claim 14] Said electron emission layer is an electron emission component given in any or the 

1st term among claims 1-13 to which the resistance in the connection of the field arranged on 

said electronic filter layer and the field arranged on said cathode electrode is characterized by 

being 102 or more ohm-cm. 

[Claim 15] The electron source characterized by coming to arrange two or more electron 
emission components given in any or the 1st term among claims 1-14. 

[Claim 16] The electron source according to claim 15 characterized by coming to carry out 
matrix wiring of said two or more electron emission components. 

[Claim 17] Image formation equipment characterized by having an electron source according to 
claim 15 or 16 and the light-emitting part material which emits light by the electron emitted from 
this electron source being irradiated. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electron emission component, the electron 
source, and image formation equipment which perform electron emission by impressing an 
electrical potential difference. 
[0002] 

[Description of the Prior Art] Conventionally, as an electron emission component, it divides 
roughly and two kinds of things, a thermionic emission component and a cold cathode electron 
emission component, are known. There are a field emission mold (henceforth "FE mold"), a 
metal / insulating layer / metal mold (henceforth an "MIM mold"), a surface conduction mold 
electron emission component, etc. as cold cathode electron emission component. 
[0003] As an example of FE mold, they are W.P.Dyke&W.W.Dolan, "FieldEmission", and Advance, 
in Electron Physics, 8 and 89 (1956) or C.A.Spindt, "PHYSICALProperties of thin-film field 
emission cathodes with molybdenium cones", and the thing indicated by J.Appl.Phys., 47, 5248 
(1976), etc. are known. 

[0004] As an example of an MIM mold, C.A.Mead, "Operation of Tunnel-Emission Devices", and 
the thing indicated by J.Apply.Phys., 32,646 (1961), etc. are known. 

[0005] moreover, in the latest example Toshiaki, Kusunoki"Fluctuation-free electron emission 
from non-formed metal-insulator-metal (MIM) cathodes fabricated by low current Anodic 
oxidation", Jpn.J.Appl.Phys.vol.32(1 993) pp.L1695, Mutsumisuzukietal"An MIM-Cathode Array for 
Cathodeluminescent Displays", IDW'96, and pp(1996).529 grade are studied. 

[0006] The thing of a publication etc. is in Elinson's report (M. I.EIinson Radio Eng.Electron Phys., 
10 (1965)) as an example of a surface conduction mold, and this surface conduction mold 
electron emission component uses the phenomenon which electron emission produces for the 
thin film of the small area formed on the substrate by passing a current in parallel with a film 
surface. The thing using Sn02 thin film given in a report of Ellison aforementioned with a surface 
conduction mold component, the thing using Au thin film, and (G. What is depended on 
Dittmer.ThinSolidFilms, 9,317(1972)), and In203-/Sn02 thin film (M. HartwellandC.G.Fonstad, 
IEEETrans.EDConf., 519 (1983)) is reported. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, although the fluorescent substance was 
made to emit light in an image display device by colliding and making the electron emitted to the 
fluorescent substance (anode plate electrode) which countered the electron emission component 
and has been arranged from the electron emission component emit light, with high definition 
image formation equipment, the reliable electron emission component needed the manufacture 
approach for convergence of an electron orbit, the miniaturization of electron emission 
component size, and the low battery or row of driver voltage. 

[0008] The Spindt mold was widely known for FE mold electron emission component so that it 
might be shown drawing 20 , but since it was having structure with the acute tip of the electron 
emission section, convergence of an electron beam was difficult and it was difficult to realize 
high definition image formation equipment. 
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[0009] Moreover, in a Spindt mold electron emission component, although the component 
structure of preparing the convergence electrode for completing an electron beam was also 
proposed, there were problems, such as component structure and complexity of the manufacture 
approach. 

[0010] on the other hand — for example, the electron emission component indicated by JP.8- 
96704,A shows to drawing 21 — as — the inside of a gate electrode and opening of an insulating 
layer — abbreviation — the flat electron emission layer is formed, and although the configuration 
which controls the breadth of an electron beam is proposed, with this configuration, the electron 
emitted from the edge of an electron emission layer as shown in drawing 22 will spread greatly in 
accordance with the electric field formed with the gate electrode and the cathode electrode. 
[0011] Moreover, although the structure where some cathode electrodes are dug deep by the 
concave and the electron emission layer is arranged to the field dug deep is proposed for the 
purpose of convergence of an electron beam in the example currently indicated by JP,8- 
1 15654,A It dug deep, and when an electron emission layer adhered to a side attachment wall 
and the field which it digs deep and is not a part, the funneling effect of an electron beam was 
not acquired but a component carried out the manufacture approach, the highly precise 
alignment technique was needed and the problem was in the homogeneity of a component, so 
that it might be shown in the case of such structure (for example, drawing 23 ). 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electron- 
emission component concerning this invention conveys an electron towards the electron- 
emission layer which the cathode electrode and the gate electrode were arranged on the 
substrate, and was allotted on this cathode electrode from said cathode electrode, and is 
characterized by to connect a part of said electron-emission layer with said cathode electrode 
through an electronic filter layer in the electron-emission component which emits an electron 
into a vacuum from this electron-emission layer. 

[0013] Moreover, the electron emission component concerning this invention is characterized by 
carrying out the laminating of said cathode electrode and said gate electrode through an 
insulating layer. 

[0014] The electron emission component concerning this invention covers said gate electrode 
layer, and while it has the through tube by which penetration formation was carried out from said 
insulating layer on said cathode electrode layer, moreover, said electron emission layer It is 
formed on said cathode electrode layer in said through tube. And between said electron emission 
layers and said cathode electrodes It is characterized by having the field as for which said 
cathode electrode carries out direct continuation to said electron emission layer, and the field 
connected through said electron emission layer and the layer which said cathode electrode 
becomes from an insulator or a semi-conductor as an electronic filter layer. 
[0015] Moreover, the field in which, as for the electron emission component concerning this 
invention, said electron emission layer is in contact with said cathode electrode is characterized 
by existing in the center section in the field of said electron emission layer rather than the field 
in which said electron emission layer is in contact with said electronic filter layer. 
[0016] Moreover, the field in which, as for the electron emission component concerning this 
invention, said electron emission layer is in contact with said electronic filter layer, If the energy 
difference between said cathode electrodes and conducting sleeves of said electronic filter layer 
is set to E1 and the energy difference between this cathode electrode of the field in which said 
electron emission layer is in contact with said cathode electrode, and the conducting sleeve of 
an electron emission layer is set to E2 Said E1 and E2 are characterized by having the relation it 
is unrelated E1>E2. 

[0017] Moreover, the electron emission component concerning this invention is characterized by 
said cathode electrode upper limit side which is in contact with said electron emission layer 
existing in said substrate side rather than said cathode electrode upper limit side adjacent to 
said electronic filter layer. 

[0018] Moreover, the electron emission component concerning this invention is characterized by 
said electron emission layer using carbon as a principal component. 
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[0019] Moreover, the electron emission component concerning this invention is characterized by 
said electron emission layer having the band gap of a positive-number value. 
[0020] Moreover, the electron emission component concerning this invention is characterized by 
said electron emission layer being the diamond-like carbon film or the amorphous carbon film. 
[0021] Moreover, the electron emission component concerning this invention is characterized by 
connecting said electron emission layer through said cathode electrode and said electronic filter 
layer, and a catalyst nature conductive layer, and for said electron emission layer using carbon 
as a principal component, and the tip making a cone configuration or a pyramid configuration. 
[0022] Moreover, the electron emission component concerning this invention is characterized by 
said electronic filter layer being an insulating layer. 

[0023] Moreover, as for the electron emission component concerning this invention, said 
electron emission layer is characterized by being 10 or more ohm-cm by resistance. 
[0024] Moreover, the electron emission component concerning this invention is characterized by 
the burst size of the electron emitted from said electron emission layer arranged on said 
electronic filter layer being 10% or less of a burst size of the electron emitted from the field 
linked to said cathode electrode of said electron emission layer. 

[0025] Moreover, the electron emission component concerning this invention is characterized by 
the resistance in the connection of the field where said electron emission layer is arranged on 
said electronic filter layer, and the field arranged on said cathode electrode being 102 or more 
ohm-cm. 

[0026] Furthermore, it is characterized by coming to arrange two or more electron sources 
concerning this invention in the above-mentioned electron emission component. 
[0027] Moreover, the electron source concerning this invention is characterized by coming to 
carry out matrix wiring of said two or more electron emission components. 

[0028] Furthermore, the image formation equipment concerning this invention is characterized by 
having the light-emitting part material which emits light by the electron emitted from an above- 
mentioned electron source and this above-mentioned electron source being irradiated. 
[0029] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of suitable 
implementation of this invention is explained in detail in instantiation below. However, the 
dimension of the component part indicated by the gestalt of this operation, the quality of the 
material, a configuration, its relative configuration, etc. are not the things of those meanings 
limited to seeing about the range of this invention, as long as there is no specific publication 
especially. 

[0030] Drawing 1 thru/or drawing 4 are the mimetic diagrams showing theoretic explanation of 
the electron emission component of this invention with the structure of the electron emission 
component by this invention, and an example of the manufacture approach. 
[0031] First, especially the whole electron emission component configuration and manufacture 
approach concerning the gestalt of operation of this invention with reference to drawing 1 to 
drawing 3 are explained. Drawing 1 is the mimetic diagram ((a) is a typical sectional view and (b) 
is a typical top view) of the gestalt ******** electron emission component of operation of this 
invention, and drawing 2 is the mimetic diagram of the electron emission component at the time 
of wiring the condition that an electrical potential difference can be impressed. Moreover, 
drawing 3 is the production process of the electron emission component concerning the gestalt 
of operation of this invention. 

[0032] the anode electrode 9 which the electron emission component concerning the gestalt of 
this operation counters the cathode electrode 2 arranged on an outline and a substrate 1 , an 
insulating layer 4, the gate electrode 5, the electron emission layer (layer containing an electron 
emission ingredient) 7 arranged on a cathode electrode, a cathode electrode and the electronic 
filter layer 3 arranged at the part between electron emission layers, and these, and is arranged - 
- since — it is constituted. 

[0033] Explanation of an example of the manufacture approach of the electron emission 
component of this invention forms the cathode electrode 2 on the substrate 1 of the insulation 
of ceramics, such as a layered product which carried out the laminating of Si02 to glass, blue 
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plate glass, a silicon substrate, etc. which decreased beforehand impurity contents which fully 
washed the front face, such as quartz glass and Na, by the spatter etc., and an alumina. 
[0034] Generally said cathode electrode 2 has conductivity, and is formed by general vacuum 
membrane formation techniques, such as vacuum deposition and a spatter, and the 
photolithography technique. The ingredient of the cathode electrode 2 For example, Be, Mg, Ti, 
Zr, Hf, A metal or alloy ingredients, such as V, Nb, Mo, W, aluminum, Cu, nickel, Cr, Au, Pt, and 
Pd, It is suitably chosen from semi-conductors, such as nitrides, such as boride of carbide, such 
as TiC, ZrC, HfC, TaC, SiC, and WC, HfB2, ZrB2, Lba6, CeB6 and YB4, and GdB4 grade, and TiN, 
ZrN, HfN, and Si, germanium, carbon, etc. 

[0035] As thickness of said cathode electrode 2, it is set up in hundreds of micrometers from 
dozens of nm, and is preferably chosen from hundreds of nm in several micrometers. 
[0036] Next, the electronic filter layer 3 is deposited following said cathode electrode 2. This 
electronic filter layer 3 is formed with the general vacuum forming-membranes methods, such as 
a spatter, the oxidizing [ thermally ] method, an anode oxidation method, etc., is set up in several 
micrometers from several nm as the thickness, and is preferably chosen from the range of 
dozens of nm to hundreds of nm. 

[0037] Furthermore, an insulating layer 4 is deposited on said electronic filter layer 3. This 
insulating layer 4 is formed with the general vacuum forming-membranes methods, such as a 
spatter, the oxidizing [ thermally ] method, an anode oxidation method, etc., is set up in several 
micrometers from several nm as the thickness, and is preferably chosen from the range of 
dozens of nm to hundreds of nm. 

[0038] Next, the gate electrode 5 is deposited on said insulating layer 4. This gate electrode 5 
has conductivity like said cathode electrode 2, and is formed by general vacuum membrane 
formation techniques, such as vacuum deposition and a spatter, and the photolithography 
technique. The ingredient of said gate electrode 5 For example, Be, Mg, Ti, Zr, Hf, A metal or 
alloy ingredients, such as V, Nb, Mo, W, aluminum, Cu, nickel, Cr, Au, Pt, and Pd, It is suitably 
chosen from semi-conductors, such as nitrides, such as boride of carbide, such as TiC, ZrC, HfC, 
TaC, SiC, and WC, HfB2, ZrB2, LaB6, CeB6 and YB4, and GdB4 grade, and TiN, ZrN, HfN, and Si, 
germanium, carbon, etc. 

[0039] As thickness of said gate electrode 5, it is set up in several micrometers from dozens of 
nm, and is preferably chosen from dozens of nm in about hundreds of nm. 

[0040] Next, some of said electronic filter layers 3, insulating layers 4, and gate electrodes 5 are 
removed by the etching process from said substrate 1 with a photolithography technique, and 
the opening field 6 is formed so that said cathode electrode 2 may be exposed. You may stop on 
said cathode electrode 2, and said some of cathode electrodes 2 are etched, and this etching 
process may stop. 

[0041] A hole mold, a slit mold, etc. are mentioned and, as for the opening field 6 formed at this 
process, a suitable configuration is ******(ed) by the required shape of beam, driver voltage, 
etc. The size of an opening field is chosen from the optimal field by required beam size, driver 
voltage, etc., and the size is chosen from the range of dozens of micrometers from several nm. 
[0042] Next, the etching process which removes further the side attachment wall of said 
insulating layer 4 is performed. This process may choose the conditions which can be etched 
isotropic using the plasma, although the etching process which used solutions, such as for 
example, a fluoric acid solution, is mentioned. Moreover, in the process which carries out opening 
of said gate electrode, the side-attachment-wall etching process of an insulating layer can also 
be skipped in the opening process of an above-mentioned gate electrode by setting up etching 
conditions the optimal. 

[0043] Finally, the electron emission layer 7 is deposited in said opening field 6. At this time, as 

the ingredient which forms said electron emission layer 7 may exist only in said opening field 6 

and is shown in drawing 12 R> 2, said gate electrode 5 top may also be covered. 

[0044] Moreover, this invention is preferably applicable not only to the gestalt which has the 

above opening fields but the structure where the cathode electrode 2 has been arranged through 

an insulating layer 4 on the gate electrode 5 as shown in drawing 13 . 

[0045] When realizing a high definition electron emission component here, although the 
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component structure which can carry out beam convergence was required, when the electrical 
potential difference was impressed and driven for the component with the electron emission 
component of the conventional technique so that an electron might be emitted from an electron 
emission component, some electrons ran by the electric field formed near the electron emission 
section according to the electric field, and convergence of an electron beam was difficult [ the 
electron beam was controlled, and ]. 

[0046] This invention solves the above-mentioned technical problem, and realizes a highly 
minute electron emission component. Hereafter, the device of electron emission is explained to a 
detail about the electron emission component of this invention using drawing 4 and drawing 5 . 
[0047] The condition that the condition of transport of an electron when drawing 4 is actually 
driving the electron emission component of this invention is emitted to drawing 5 to the electron 
into the vacuum is shown. 

[0048] Drawing 4 (a) shows the sectional view of the field where an electron is emitted, and the 
field where an electron is not emitted in said electron emission layer 7 of the electron emission 
component of this invention. Moreover, drawing 4 (b) is the mimetic diagram in which it was 
shown like the transportation fault of the electron from the cathode electrode 2 to said electron 
emission layer using the energy band Fig., and is equivalent to the A-A'cross-section and B-B' 
cross section in drawing 4 (a). 

[0049] In the electron emission component of this invention, as shown in drawing 4 (b), in the 
field in which an electron is emitted, an electron is injected into an electron emission layer from 
said cathode electrode 2, and the electron is emitted into a vacuum. 

[0050] In the field in which said electronic filter layer 3 where an electron is not emitted is 
inserted on the other hand, before an electron is conveyed to said electron emission layer 7 
from said cathode electrode 2, a big energy barrier exists compared with the electron emission 
layer 7, impregnation of the electron from a cathode electrode to an electron emission layer is 
prevented, and the field which electron emission does not generate as a result can be formed. 
[0051] And since an electron is made to be emitted effectually further from the electron 
emission layer arranged on the electronic filter layer, in the electron emission film of this 
invention, what (it does not exist except the electron poured in from the cathode electrode) a 
free electron does not exist in the conduction band of an electron emission layer is called for in 
a room temperature. That is, the electron emission film of this invention consists of nonmetal 
materials at least. Therefore, as for the electron emission film of this invention, it is desirable for 
the Fermi ranking and the energy gap between conduction bands to have 0.3eV or more. It is 
because a free electron exists in preparation in a room temperature (300K) at a conduction band 
under with this value. By using the electron emission film of such a configuration, the electron 
emission from the electron emission film on an electronic filter layer can be controlled 
effectually. 

[0052] Said electron emission layer is chosen from the ingredient which has a forward energy 
band gap by the above-mentioned electron emission device in the electron emission component 
of this invention. Then, although there are Si, SiC, etc., for example when the concrete ingredient 
of the electron emission film is mentioned, it is desirable to use a low field-electron-emission 
ingredient, the diamond known, diamond-like carbon, amorphous carbon, etc. 

[0053] Moreover, in the electron emission film of this invention, even if the electron injected into 
the electron emission layer from the field which is directly in contact does not move to the 
electron emission film on an electronic filter layer or moves not only to the above-mentioned 
configuration but to a cathode electrode, what is necessary is just the structure which is not 
effectually emitted from the electron emission film on an electronic filter layer. With such a 
configuration, it is not limited to the above-mentioned ingredient, but other ingredients can be 
used. What is necessary is just to control the amount of emission electron from the electron 
emission film specifically arranged on an electronic filter layer at 10% or less which is directly in 
contact with the cathode electrode of the amount of emission electron from a field. What is 
necessary is just to specifically make resistance of the electron emission film into 10 or more 
ohm-cm, in order to do in this way. Or the boundary section of the field and the field of the 
electron emission film which exists on an electronic filter layer of the electron emission film 
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which is directly in contact with the cathode electrode effectually again should just be high 
resistance in part. Specifically, resistance of the boundary section should just be 102 or more 
ohm-cm. 

[0054] If the electron emission component of this invention is actually driven by using the above 
electron emission film as shown in drawing 5 , the electron emission of the field in which the 
electronic filter layer was formed can be prevented, and convergence of an electron beam can 
be realized. It is the field where electric field are changing with these component structures a lot 
especially near [ in_which the above-mentioned electronic filter layer was formed ] the field, and 
prevention of electron emission is effective in convergence of an electron beam. 
[0055] Moreover, since the electronic filter layer of the electron emission component of this 
invention is a layer which prevents impregnation of the electron from the cathode electrode 2 to 
the electron emission layer 7, it is chosen from an ingredient with which a cathode electrode and 
the energy barrier formed in an electronic filter layer interface become larger than a cathode 
electrode and the energy barrier formed in an electron emission layer interface, for example, is 
chosen from insulating materials and semiconductor materials, such as Si02 and SiNx. 
[0056] Consequently, the electron emission component of this invention can realize convergence 
of an electron beam compared with the electron emission component in which the conventional 
electronic filter layer does not exist as shown in drawing 6 . 

[0057] With the electron emission component of this invention, in order to converge an electron 
beam by inserting an electronic filter layer between a cathode electrode and an electron 
emission layer, for example, as shown in drawing 7 , the structure of a cathode electrode where 
the front face is formed by the insulating layer in part etc. is sufficient. 
[0058] Moreover, as shown in drawing 8 , the structure where the insulating-layer side 
attachment wall in the opening field 6 is not removed is sufficient. 

[0059] Moreover, by digging the front face of the cathode electrode in the opening field 6 deep 
to a concave, and considering as structure, as shown in drawing 9 , as shown in drawing 10 , the 
electric-field distribution in the opening field 6 can be controlled, and it can consider as the 
component structure of converging an electron beam more. 

[0060] Furthermore, as shown in drawing 1 1 , in the case of the insulating layer being removed in 
the shape of an inclination, this insulating layer can be used as an electronic filter layer because 
an electron emission layer makes it the structure over this a part of insulating layer. 
[0061] In the example of structure of the electron emission layer component explained until now, 
as shown in drawing 12 , the structure by which clothing is carried out with the same ingredient 
as an electron emission layer is sufficient as a gate electrode top. In this case, it can use as a 
protective layer of a gate electrode etc. 

[0062] Moreover, as shown in drawing 1 8 , after oxidizing alternatively only the cathode electrode 
surface exposed in said opening field 6 and removing this a part of oxidizing zone, the structure 
which has arranged the electron emission layer 7 is sufficient. 

[0063] Furthermore, when using ingredients with an acute tip, such as a carbon nanotube and a 
graphite nano fiber, as an electron emission layer, as shown in drawing 19 , a catalyst nature 
conductive layer is arranged and the structure which uses ingredients with an acute tip, such as 
said carbon nanotube and a graphite nano fiber, as an electron emission layer alternatively is on 
this catalyst nature conductive layer so that a carbon nanotube and a graphite nano fiber may 
grow in the first half. 

[0064] Next, the example used for image formation equipment is explained. 

[0065] Drawing 14 is drawing which has arranged the electron emission component of this 

invention in the shape of a matrix. 

[0066] Moreover, the image formation equipment which allots two or more electron emission 
components which can apply this invention, and is obtained is explained using drawing 15 . As for 
an electron source base and 1112, in drawing 15 ,1111 is [ the direction wiring of X and 1113] 
the direction wiring of Y. 1114 is the electron emission component of this invention of this 
invention, and 1115 is connection. 

[0067] drawing 1 5 — setting — the direction wiring 1 1 12 of X of m — DX1, DX2, and it 
consists of DXm and consists of aluminum system wiring materials with about 1 micrometer [ in 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/06/09 



JP,2003-086082,A [DETAILED DESCRIPTION] 



7/13 s<— v 



thickness ], and a width of face of 300 micrometers formed with vacuum deposition. The 
ingredient of wiring, thickness, and width are designed suitably. The direction wiring 1 1 13 of Y is 
the thickness of 0.5 micrometers, width of face of 100 micrometers, and DY1 and DY2.. It 
consists of wiring of n of DYn, and is formed like the direction wiring 1112 of X. Between the 
direction wiring 1112 of X of these m, and the direction wiring 1113 of Y of n, the layer insulation 
layer with a thickness [ non-illustrated ] of about 1 micrometer is prepared, and both are 
separated electrically (both m and n are a positive integer). 

[0068] A non-illustrated layer insulation layer is an insulating layer formed using the spatter etc. 
For example, it is formed in the whole surface or some of base 1111 in which the direction wiring 
1 1 12 of X was formed, in a desired configuration, and thickness, an ingredient, and a process are 
suitably set up so that the potential difference of the intersection of the direction wiring 1 1 1 2 of 
X and the direction wiring 1113 of Y can be borne especially. The direction wiring 1112 of X and 
the direction wiring 1 1 13 of Y are pulled out as an external terminal, respectively. 
[0069] Each electrode (un-illustrating) which constitutes the emission component 1114 of this 
invention is respectively connected electrically by the connection (un-illustrating) which consists 
of the direction wiring 1 1 1 2 of X of m, direction wiring 1 1 1 3 of Y of n, a conductive metal, etc. 
[0070] A scan signal impression means by which it does not illustrate [ which impresses the scan 
signal for choosing the line of the electron emission component 1 1 1 4 of this invention arranged 
in the direction of X ] is connected to the direction wiring 1 1 12 of X. On the other hand, a 
modulating-signal generating means by which it does not illustrate for modulating each train of 
the electron emission component 1114 of this invention arranged in the direction of Y according 
to an input signal is connected to the direction wiring 1113 of Y. The driver voltage impressed to 
each electron emission component is supplied as a difference electrical potential difference of 
the scan signal impressed to the component concerned, and a modulating signal. In this 
invention, high potential and the direction wiring of X were connected so that the direction wiring 
of Y might become low voltage. Thus, the funneling effect of a beam is acquired by connecting. 
[0071] According to the above-mentioned configuration, using simple matrix wiring, the 
component according to individual can be chosen and a drive can be made independently 
possible. 

[0072] The display panel of the image formation equipment constituted using the electron source 
of such passive-matrix arrangement can be formed. 

[0073] In addition, with the image formation equipment using the electron emission component of 
this invention, in consideration of the emitted electron orbit, alignment of the fluorescent 
substance is carried out to the component upper part, and it is arranged in it. 
[0074] Drawing 1 6 is the mimetic diagram showing the fluorescent screen used for the panel in 
this case. 

[0075] In the case of the fluorescent screen of a color, it constituted from the black electric 
conduction material 141 and fluorescent substance 142 which are called the black matrix shown 
in the black stripe or drawing 1 6 R> 6 (b) drawing 16 (a) Shown according to the array of a 
fluorescent substance. 

[0076] In the case of color display, by distinguishing by different color between each fluorescent 
substance 142 of a needed three-primary-colors fluorescent substance with, and making the 
section black, the purpose which establishes a black stripe and a black matrix was not 
conspicuous color mixture etc., carried out [ color mixture etc. ], and it controlled the fall of the 
contrast by the outdoor daylight reflection in a fluorescent screen 142. 

[0077] It is **** for ingredients which uses as a principal component the graphite usually used in 
this example as an ingredient of a black stripe. 

[0078] In drawing 1 5 , the metal back 1 125 is usually formed in the inside side of a fluorescent 
screen 1 1 24. 

[0079] The metal back performed data smoothing (usually called "filming".) of the inside side 
front face of a fluorescent screen after fluorescent screen production, and it was made from 
making aluminum deposit using vacuum deposition etc. after that. 

[0080] In order to raise the conductivity of a fluorescent screen 1 124 to a face plate 1 126 
further, the transparent electrode (un-illustrating) was prepared in the external surface side of a 
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fluorescent screen 1 1 24. In case the above-mentioned sealing is performed, the case of a color 
needs to make each color fluorescent substance and an electron emission component 
correspond, and becomes indispensable [ sufficient alignment ]. 

[0081] In this example, the fluorescent substance corresponding to right above an electron 
source has been arranged. Scanning circuit drawing 1 7 is explained. Inside, this circuit is the 
thing equipped with M switching elements (S1 thru/or Sm show typically among drawing), and is 
located. Each switching element chooses the output voltage of direct current voltage supply Vx, 
or either of 0 [V] (grand level), and is electrically connected with the terminal Dx1 of a display 
panel 1301 thru/or Dxm. Each switching element of S1 thru/or Sm can operate based on the 
control signal Tscan which a control circuit 1 303 outputs, and can be constituted by combining a 
switching element like FET for example. 

[0082] In this example, direct current voltage supply Vx are set up so that a fixed electrical 
potential difference which the driver voltage impressed to the component which is not scanned 
based on the property (electron emission threshold electrical potential difference) of the 
electronic electron emission component of this invention turns into below an electron emission 
threshold electrical potential difference may be outputted. 

[0083] A control circuit 1303 has the function to adjust actuation of each part so that a suitable 
display may be performed based on the picture signal inputted from the exterior. A control 
circuit 1303 generates each control signal of Tscan, Tsft, and Tmry to each part based on the 
synchronizing signal Tsync sent from the synchronizing signal separation circuit 1306. 
[0084] The synchronizing signal separation circuit 1306 is a circuit for separating a synchronizing 
signal component and a luminance-signal component from the TV signal of the NTSC system 
inputted from the outside, and can be constituted using a general frequency-separation (filter) 
circuit etc. The synchronizing signal separated by the synchronizing signal separation circuit 
1306 was illustrated as a Tsync signal after [ expedient ] explaining here, although it consisted of 
the Vertical Synchronizing signal and the Horizontal Synchronizing signal. The luminance-signal 
component of the image separated from said TV signal was expressed as the DATA signal for 
convenience. This DATA signal is inputted into a shift register 1304. 

[0085] It operates based on the control signal Tsft which a shift register 1 304 is for carrying out 
serial/parallel conversion of said DATA signal inputted serially for every line of an image, and is 
sent from said control circuit 1303 (that is, it can also be said that a control signal Tsft is the 
shift clock of a shift register 1304.). The data for the image of one line by which serial/parallel 
conversion was carried out (equivalent to the drive data for an electron emission component N 
component) are outputted from said shift register 1304 as a parallel signal of Id1 thru/or N 
individual of Idn. 

[0086] The Rhine memory 1305 is storage for between need time amount to memorize the data 
for the image of one line, and memorizes the contents of Id 1 thru/or Idn suitably according to 
the control signal Tmry sent from a control circuit 1 303. The memorized contents are outputted 
as Fd1 thru/or I'dn, and are inputted into the modulating-signal generator 1307. 
[0087] The modulating-signal generator 1307 is a source of a signal for carrying out the drive 
modulation of each of the electronic electron emission component of this invention appropriately 
according to each of image data Td1 thru/or I'dn, and the output signal is impressed to the 
electronic electron emission component of this invention in a display panel 1301 through a 
terminal Dox1 and Doyn. 

[0088] As mentioned above, the electron emission component which can apply this invention has 
the following basic properties to the emission current Ie. That is, there is a clear threshold 
electrical potential difference Vth in electron emission, and only when the electrical potential 
difference more than Vth is impressed, electron emission arises. To the electrical potential 
difference more than an electron emission threshold, the emission current also changes 
according to change of the applied voltage to a component. When impressing a pulse-like 
electrical potential difference to this component, for example, even if it impresses the electrical 
potential difference below an electron emission threshold, electron emission is not produced 
from the thing of ** <TXF FR=0001 HE=250 WI=080 LX=0200 LY=0300>, but an electron beam is 
outputted when impressing the electrical potential difference beyond an electron emission 
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threshold. It is possible in that case to control the reinforcement of an output electron beam by 
changing the peak value Vm of a pulse. Moreover, it is possible to control the total amount of the 
charge of the electron beam outputted by changing the width of face Pw of a pulse. 
[0089] Therefore, according to an input signal, an electrical-potential-difference modulation 
technique, pulse width modulation, etc. are employable as a method which modulates an electron 
emission component. It faces carrying out an electrical-potential-difference modulation 
technique, and as a modulating-signal generator 1347, the electrical-potential-difference pulse 
of fixed die length is generated, and the circuit of an electrical-potential-difference modulation 
technique which modulates the peak value of a pulse suitably according to the data inputted can 
be used. 

[0090] It faces carrying out pulse width modulation and the circuit of pulse width modulation 
which generates the electrical-potential-difference pulse of fixed peak value as a modulating- 
signal generator 1 307, and modulates the width of face of an electrical-potential-difference 
pulse suitably according to the data inputted can be used. 

[0091] The thing of a digital signal type or an analog signal type can be used for a shift register 
or the Rhine memory. It is because serial/parallel conversion and storage of a picture signal 
should just be performed at the rate of predetermined. 

[0092] What is necessary is just to form an A/D converter in the output section of 1306 at this, 
although it is necessary to digital-signal-ize the output signal DATA of the synchronizing signal 
separation circuit 1306 to use a digital signal type. The circuit where the output signal of the 
Rhine memory 1 305 is used for the modulating-signal generator 1 307 by the digital signal or the 
analog signal in relation to this becomes a different thing a little. That is, in the case of the 
electrical-potential-difference modulation technique using a digital signal, an amplifying circuit 
etc. is added to the modulating-signal generator 1307 if needed for example, using a D/A 
conversion circuit. In the case of pulse width modulation, the circuit which combined the 
comparator (comparator) which compares with the output value of said memory the output value 
of the counter (counter) which carries but counting of the wave number which a high-speed 
oscillator and an oscillator output, and a counter is used for the modulating-signal generator 
1307. The amplifier for amplifying the voltage of the modulating signal which a comparator 
outputs and by which Pulse Density Modulation was carried out even to the driver voltage of the 
electronic electron emission component of this invention if needed can also be added. 
[0093] In the case of the electrical-potential-difference modulation technique using an analog 
signal, the amplifying circuit which used the operational amplifier etc. can be adopted as the 
modulating-signal generator 1307, and a level shift circuit etc. can also be added to it if needed. 
In the case of pulse width modulation, for example, a voltage-controlled oscillator circuit (VCO) 
can be adopted, and the amplifier for amplifying the voltage to the driver voltage of the 
electronic electron emission component of this invention if needed can also be added to it. 
[0094] The configuration of the image formation equipment described here is an example of the 
image formation equipment which can apply this invention, and various deformation is possible 
for it based on the technical thought of this invention. About an input signal, although NTSC 
system was held, an input signal is not restricted to this and can also adopt TV signal (for 
example, high definition TV including MUSE) methods which consist of much scanning lines 
rather than others and this, such as PAL and an SECAM system. 

[0095] Moreover, it can use also as image formation equipment as an optical printer constituted 

using the photosensitive drum besides a display etc. 

[0096] 

[Example] Hereafter, the example of this invention is further explained to a detail. 
[0097] (Example 1) An example of the manufacture approach of the electron emission 
component of this invention was shown for an example of the sectional view of the electron 
emission component produced by this example to drawing 1 , and a top view in drawing 3 . Below, 
the production process of the electron emission component of this example is explained at a 
detail. 

[0098] After using the quartz for the substrate 1 , washing enough and depositing Ti with a 
thickness of 300nm as a cathode electrode 2 by the spatter, 100nm of SiNx film was deposited 
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using a CVD method as an electronic filter layer 3. 

[0099] Next, on SiNx, Si02 [ 400nm ] was deposited with the CVD method, and 100nm of Ta was 
continuously deposited in the spatter as a gate electrode. 

[0100] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, 104 phiO.Smicrometer opening fields were formed in the gate electrode, 
then Si02 and SiNx were etched by RIE in order, and it stopped in the cathode electrode 
surface. At this time, at the etching process of Si02 and SiNx, etching conditions were adjusted 
so that it might become a taper configuration. 

[0101] Next, using buffer fluoric acid, Si02 was etched and recess structure as shown in drawing 
1 (c) was formed. 

[0102] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
At this time, the photoresist in the case of an above-mentioned etching process was used as a 
lift-off layer. 

[0103] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 15V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0104] Consequently, the electron beam converged on 38 micrometers was acquired. 

[0105] (Example 2) The dry etching system was used for the same laminated circuit board as an 

example 1, and 104 phiO.Smicrometer opening fields were formed in it. However, the etching 

process here stopped, when the cathode electrode was dug deep to 50nm concave. 

[0106] Next, like the example 1, as an electron emission layer, the diamond-like carbon film was 

deposited and the electron emission characteristic was evaluated within the vacuum housing. 

[0107] Consequently, the electron beam converged on 32 micrometers was acquired. 

[0108] (Example 3) After using the quartz for the substrate 1, washing enough and depositing Pd 

with a thickness of 300nm as a cathode electrode 2 by the spatter, 70nm oxidized the Pd 

electrode surface, and the PdO layer was formed. 

[0109] Next, on PdO, Si02 [ 300nm ] was deposited with the CVD method, and 100nm of Ta was 
continuously deposited in the spatter as a gate electrode. 

[01 10] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, 104 phi0.3micrometer opening fields were formed in the gate electrode, 
then Si02 was etched by RIE, and it stopped on the PdO front face. At this time, at the etching 
process of Si02, etching conditions were adjusted so that it might become a taper configuration. 

[01 1 1] Next, using buffered fluoric acid, Si02 was etched and recess structure as shown in 
drawing 1 (c) was formed. 

[01 12] Next, the hydrogen ion was irradiated to the opening field in ******** of hydrogen, and 
only the same field as open aperture width of face returned PdO, and exposed Pd electrode. 
[01 13] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
[0114] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 15V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0115] Consequently, the electron beam converged on 32 micrometers was acquired. 

[01 16] (Example 4) After using the quartz for the substrate 1 and washing enough, Ti with a 

thickness of 300nm was deposited as a cathode electrode 2 by the spatter. 

[01 17] Next, on Ti, Si02 [ 500nm ] was deposited with the CVD method, and 100nm of Ta was 

continuously deposited in the spatter as a gate electrode. 

[01 18] 104 phi0.5micrometer opening fields were formed in Ta gate electrode by the dry etching 
by photolithography and RIE at the laminated circuit board formed as mentioned above. 
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[01 19] Then, the wet etching by buffered fluoric acid removed Si02, and it stopped by Ti 
electrode table **. At this time, the taper configuration as shown in drawing 1 1 was formed. 
[0120] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
[0121] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 15V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0122] Consequently, the electron beam converged on 38 micrometers was acquired. 

[0123] (Example 5) The diamond-like carbon film was formed to the laminated circuit board like 

the example 1. Although the photoresist layer was used as a lift-off layer in the example 1 at 

this time, after removing a photoresist layer, the clothing of the gate electrode surface was 

carried out by the diamond-like carbon film by depositing the diamond-like carbon film at this 

example. 

[0124] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 15V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0125] Consequently, the electron beam converged on 38 micrometers was acquired. Moreover, 
also when the component discharge under drive broke out, the diamond-like carbon film on a 
date electrode became a protective layer, and the damage to a component has been reduced. 
[0126] (Example 6) To the laminated circuit board in which the same opening field as an example 
1 was formed, the other crystal diamond film was formed as an electron emission layer. 
[0127] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 13V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0128] Consequently, the electron beam converged on 38 micrometers was acquired. Moreover, 
the electron beam which using the amorphous carbon film as an electron emission layer also 
converged is acquired. 

[0129] (Example 7) On N type Si which washed enough to the substrate 1, the CVD method was 
used and 100nm of SiNx(es) was deposited. In this example, N type Si combines the substrate 
and the cathode electrode layer. 

[0130] Next, on SiNx, Si02 [ 400nm ] was deposited with the CVD method, and 100nm of Ta was 
continuously deposited in the spatter as a gate electrode. 

[0131] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, 104 phi0.5micrometer opening fields were formed in the gate electrode, 
then Si02 and SiNx were etched by RIE in order, and it stopped in the cathode electrode 
surface. At this time, at the etching process of Si02 and SiNx, etching conditions were adjusted 
so that it might become a taper configuration. 

[0132] Next, using buffer fluoric acid, Si02 was etched and recess structure as shown in drawing 
1 (c) was formed. 

[0133] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
At this time, the photoresist in the case of an above-mentioned etching process was used as a 
lift-off layer. 

[0134] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 14V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 
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[0135] Consequently, the electron beam converged on 37 micrometers was acquired. 
[0136] (Example 8) This example explains the structure shown in drawing 13 . 
[0137] After using the quartz for the substrate 1, washing enough and depositing Ta with a 
thickness of 300nm as a gate electrode 5 by the spatter, 400nm of Si02 film was deposited 
using a CVD method as an insulating layer 4. 

[0138] Next, after depositing 100nm of Ti by the spatter on a cathode electrode on Si02, 100nm 
of SiNx(es) was continuously deposited with the CVD method. 

[0139] Next, a part of SiNx was etched by photolithography and RIE, and it stopped in the 
cathode electrode surface. 

[0140] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
[0141] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, the convex structure of 104 0.5-micrometer width of face was formed 
in the gate electrode, and it stopped on the gate electrode. 

[0142] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 18V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0143] Consequently, the electron beam converged on 32 micrometers was acquired. 
[0144] (Example 9) This example explains the structure shown in drawing 18 . 
[0145] On N type Si which washed enough to the substrate 1, the CVD method was used and 
500nm of SiNx(es) was deposited. In this example, N type Si combines the substrate and the 
cathode electrode layer. 

[0146] Next, 100nm of Ta was deposited in the spatter as a gate electrode on SiNx. 
[0147] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, 104 phi0.5micrometer opening fields were formed in the gate electrode, 
and it stopped on the N type Si front face. 

[0148] Next, using the phosphoric acid, SiNx was etched and recess structure was formed. 
[0149] Next, the laminated circuit board formed as mentioned above was oxidized thermally in 
the 900-degree C oxygen ambient atmosphere, and it formed SiO two-layer only for the field 
which N type Si has exposed to a front face alternatively. The SiO two-layer at this time could 
be 80nnrL 

[0150] Next, it removed said SiO two-layer [ a part of ] for the gate electrode opening field using 
a mask and RIE. At this process, the field where SiO two-layer remains serves as an electronic 
filter layer. 

[0151] Next, the CVD method was used for the laminated circuit board formed as mentioned 
above, and 50nm of diamond-like carbon film was deposited on it as an electron emission layer. 
[0152] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 14V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0153] Consequently, the electron beam converged on 37 micrometers was acquired. 
[0154] (Example 10) This example explains the component structure shown in drawing 1 9 . 
[0155] After using the quartz for the substrate 1, washing enough and depositing Ti with a 
thickness of 300nm as a cathode electrode 2 by the spatter, 100nm of SiNx film was deposited 
using a CVD method as an electronic filter layer 3. 

[0156] Next, on SiNx, Si02 [ 400nm ] was deposited with the CVD method, and 100nm of Ta was 
continuously deposited in the spatter as a gate electrode. 

[0157] To the laminated circuit board formed as mentioned above, by the dry etching by 
photolithography and RIE, 104 phiO.Smicrometer opening fields were formed in the gate electrode, 
then Si02 and SiNx were etched by RIE in order, and it stopped in the cathode electrode 
surface. At this time, at the etching process of Si02 and SiNx, etching conditions were adjusted 
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so that it might become a taper configuration. 

[0158] Next, using buffer fluoric acid, Si02 was etched and recess structure as shown in drawing 
1 (c) was formed. 

[0159] Next, 10nm of Pd was deposited as a catalyst nature conductive layer 100 on the 
substrate processed as mentioned above, and the carbon nanotube layer was alternatively grown 
up using the CVD way. 

[0160] The electron emission component manufactured as mentioned above has been arranged 
in a vacuum housing, and the fluorescent substance which separated the pulse voltage of 9V to 
a gate electrode and cathode inter-electrode, separated the distance of 2mm in the electron 
emission component upper part, and impressed the electrical potential difference of 10kV has 
been arranged. 

[0161] Consequently, the electron beam converged on 34 micrometers was acquired. 
[0162] (Example 11) The component of an example 1 to the example 10 was used separately, 
and the image formation equipment which it comes to arrange in the shape of [ of 100x100 ] 
MTX was manufactured. The case where the component of an example 1 is used is explained as 
an example. Wiring was performed by connecting X wiring to the cathode electrode 2, and 
connecting Y wiring to the gate electrode 5 like drawing 14 , respectively. The electron emission 
component made 104 opening fields 1 pixel, and has arranged them in 30 micrometers wide and a 
100 micrometers long pitch. In the location which separated distance to 2mm, alignment of the 
fluorescent substance was carried out to the component upper part, and it has been arranged in 
it. The electrical potential difference of 10kV was impressed to the fluorescent substance. The 
input signal was driven using the circuit as shown in drawing 17 . Consequently, high definition 
image formation equipment has been formed. 
[0163] 

[Effect of the Invention] As explained above, it has the cathode electrode and the gate electrode 
which has been arranged on a substrate according to this invention, and a field has in part the 
structure of the electron-emission layer arranged on said~cathode electrode connected to this 
cathode electrode through an electronic filter layer, and the convergency of the electron beam 
which an electron-emission component generates comes to increase by making it generate 
alternatively only from the field in which said electron-emission layer is in contact with the 
cathode electrode in electron emission. 

[0164] Moreover, high performance-ization of an electron source and image formation equipment 
comes to be attained by applying the electron emission component which consists of the above- 
mentioned configuration. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 2] It is drawing showing an example of a drive of the electron emission component of 
this invention. . 

[Drawing 3] It is drawing showing an example of the manufacture approach of the electron 
emission component of this invention. 

[Drawing 4] It is the mimetic diagram showing the device of the electron emission of the electron 
emission component of this invention. 

[Drawing 5] It is drawing showing the electron orbit of the electron emission component of this 
invention. 

[Drawing 6] It is drawing showing the electron beam of this invention. 

[Drawing 7] It is drawing showing an example of the electron emission component of this 

invention. 

[Drawing 8] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 9] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 10] It is drawing showing the electron orbit of the component structure shown in 
drawing 9 . 

[Drawing 1 1] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 12] It is drawing showing an example of the electron emission component of this 
invention. - 

[Drawing 13] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 14] It is the mimetic diagram which has arranged the electron emission component of 
this invention in the shape of a matrix. 

[Drawing 1 5] It is the mimetic diagram which formed image formation equipment using the 
electron emission component of this invention. 

[Drawing 16] It is the mimetic diagram showing an example of the fluorescent substance used for 
image formation equipment. 

[Drawing 1 7] It is the mimetic diagram which formed image formation equipment using the 
electron emission component of this invention. 

[Drawing 18] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 19] It is drawing showing an example of the electron emission component of this 
invention. 

[Drawing 20] It is the mimetic diagram showing the conventional electron emission component. 
[Drawing 21] It is the mimetic diagram showing the conventional electron emission component. 
[Drawing 22] It is the mimetic diagram showing the electron orbit of the conventional electron 
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emission component. 

[Drawing 23] It is the mimetic diagram showing the conventional electron emission component. 
[Description of Notations] 

1 Substrate 

2 Cathode Electrode 

3 Electronic Filter Layer 

4 Insulating Layer 

5 Gate Electrode 

6 Opening Field 

7 Electron Emission Layer 

9 Anode Electrode (Fluorescent Substance) 

100 Catalyst Nature Conductive Layer 1111 Electron Source Substrate 

1112 X Wiring 

1113 Y, Z Wiring 

1114 Electron Emission Component 

1 121 1122 Image formation equipment member 

1 123, 1 124, 1 125, 1 126 Face shields, such as a fluorescent substance and the metal back 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 8] 
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[Drawing 20] 
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[Drawing 22] 
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